Disparities in health between social groups have been documented all over Europe. We summarize the methods and results of the Addressing Inequalities in Regions (AIR) project, which identified illustrative interventions and policies developed in European regions to reduce inequalities at the primary health care level. The first phase was a systematic review of the published literature. The second phase was a survey of European regions, collecting information on policies aiming at reducing health inequalities through primary health care and identifying regional, innovative and evaluated interventions. The third phase assessed interventions through methods defined by a formal consensus, and selected illustrative practices considered good practices for several of nine evaluation criteria. The review included 98 evaluations of interventions and 10 reviews; 80% of interventions were from North-America. Three main pathways to reduce health inequalities were identified: providing health promotion, improving financial access to care and modifying care provision. The first survey identified 90 interventions. Most national strategies included health inequalities issues. Education was the most frequently identified targeted determinant. Most interventions were health promotion general or targeted at specific health determinants, conditions or groups. The second survey assessed 46 interventions. Many involved the population in planning, implementation and evaluation. We also identified the multidisciplinary of interventions, and some who had an impact on empowerment of the targeted population. The AIR project documented that policies and actions can be implemented at the regional level through primary care providers. Policies and interventions are seldom evaluated.
INTRODUCTION
Health inequalities can be defined as the presence of systematic disparities in health (or its determinants), often associated with unequal distribution of resources between more and less advantaged social groups (Whitehead, 1998; Mackenbach et al., 2003) . Health inequalities have been documented all over Europe; although the average life expectancy has increased throughout Europe, socioeconomic differences have grown (Mackenbach, 2012; Mackenbach et al., 2015) . A summary of socioeconomic inequalities in mortality showed that in all European countries mortality is always higher in lower socioeconomic groups. Furthermore, many authors observed a widening of inequalities between the 1980's and the 1990's in some European countries that could partially be explained by a faster decline in mortality in higher socioeconomic groups (Braveman, 2003; Stronks and Mackenbach, 2006; King et al., 2013) . Today, health inequalities in the European regions persist and deepen among populations at different levels (King et al., 2013) . Despite important reforms in the European health systems, increasing health expenditures and political willingness, we have not succeeded in combating health inequalities.
Different theoretical models have been proposed to explain the effect of social factors on health. Most are based on the idea that social position affects health status. The most frequently used model, the materialist approach, explains health status inequalities by disparities in resources access such as housing, food or health services (Whitehead, 1998) . A frequently used framework describes in five layers the health determinants, including social factors and the relations between the different determinants (Dahlgren and Whitehead, 1991) . In this framework, material circumstance including access to health care can be used as action target. In this sense, health inequalities are defined as systematic differences in health that can be avoided by appropriate policy intervention and are therefore deemed to be unfair and unjust. More recently, a life course approach has been described that argues that certain life-events, related to social position, either early in childhood or accumulated over-life affect the health of an individual (Blane, 2006) . This life course theory is the basis for promoting early intervention (Commission on Social Determinants of Health, 2008; Marmot et al., 2012) .
Various research projects, such as Closing the Gap (Zato nski et al., 2008) and DETERMINE (DETERMINE Consortium, 2008) , and national policies emphasized that a major gap in knowledge is the lack of a database providing essential information about policies aiming at reducing health inequalities. Reduction of health inequalities covers any action to eliminate differences in health between population groups, such as between rich and poor, which are considered unfair, unjust and avoidable (Mackenbach, 2012) . The needs are particularly important to reduce health inequalities through primary health care in the European regions. Primary health care covers both individual-level care and population-level activities that incorporate public health actions, and are locally based, affordable and accessible, well integrated, managed by health care teams; it incorporate health promotion, disease prevention, treatment of common illnesses and rehabilitation services (Starfield et al., 2005) . Primary health care, complemented by broader social policies such as universal access to care, an emphasis on equity, and increased collaboration within the health sector and with other sectors (Shi, 2012) can play an important role in reducing health inequalities, as suggested by the World Health Report 2008 on Primary Health Care 'Now More Than Ever' (World Health Organization, 2008) . The report provides relevant examples of effective actions and policies, some identified in European countries. Unfortunately, these examples are not detailed, and there is no comprehensive database identifying interventions contributing to reduce health inequalities trough primary health care.
The Addressing Inequalities in Regions (AIR) project was developed to contribute to the reduction of health inequalities through primary health care, by identifying illustrative examples of interventions and reviewing strategies and policies developed in the European regions to reduce health inequalities. The specific goals were the identification of illustrative interventions to reduce inequalities, and the establishment of a list of relevant actions and policies. The final goal of the project was to assist European, regional and local policymakers in developing their health policy to reduce health inequalities. In this article, we summarize the methods and general results of the AIR project.
METHODS

General approach
The AIR project included three phases. The first phase was to identify practices and strategies contributing to reduce health inequalities through primary health care, identified in a systematic review of the published academic literature. The second phase was a survey of European regions, implemented to collect information on strategies, policies aiming at reducing health inequalities through primary health care at the regional level, and to identify interventions for further analysis. The third phase was the selection of illustrative interventions, identified during the first survey. More detailed information was collected through a second survey and assessed using methods defined by a formal consensus method.
Literature review
The objective of the systematic literature review was to provide evidence on interventions that reduce health inequalities through primary health care. The review first focused on interventions that were specifically targeted at reducing health inequalities, but also included, when available, interventions not specifically targeted at health but for which an assessment of the health impact was identified. The relevant literature was selected with a list of keywords specific to various international and national databases: (i) international databases included Medline (from 2000 to February 2010) and Cochrane Reviews (health equity section); (ii) national databases were searched in France, the Netherlands, Belgium and Italy. Databases also included the Health Policy Monitor and results from the Eurothine project (Jusot et al., 2007) . The National Bureau of Economic Research database was also examined for relevant articles published after 2000. Each article was selected on the basis of the title and the abstract. Papers could report either final, intermediary health outcomes or process results, and could have any type of design (experimental, quasi-experimental or observational) . Only intervention studies published in any of the AIR partners' language in developed countries were included. The grey literature was excluded as it was covered by the surveys. Full details are available in Leleu et al. (Leleu et al., 2010) .
First survey of European regions and identification of interventions
Typologies and variables identified in the literature review were used to build the questionnaire used for this survey. The unit of analysis of the first questionnaire was the regional level, considering the European Nomenclature of Territorial Units for Statistics (NUTS)-2 classification for most countries (NUTS-2 correspond to basic regions for the application of regional policies). The questionnaire was sent to health department chief executive officers (CEOs) or other representatives concerned with health at the regional level in European Member States, who have a vision of the regional and local interventions and strategies for reducing health inequalities. These targets were identified by members of the AIR consortium (Appendix 1) for all represented countries or, when a country was not represented in the consortium, by a member of a neighbour country or sharing the same language.
Information collected included description of strategies and policies implemented in regions to reduce health inequalities through primary health care; process of development of these strategies; resources, information system, data and tool to monitor and measure; special local strategies; type of financial and political commitment; involvement of non-health sectors; possible integration with other programmes and policies (e.g. education, environmental) and general information about five interventions that the CEO considered as contributing to reducing health inequalities through primary health care in the region. The criteria to define an intervention were as follows: its regional dimension; it was considered innovative by the respondent; it had been evaluated and its impact could be documented. A Computer Aided Web Interviewing (CAWI) questionnaire was translated into 14 European languages and made available on the AIR website. Full details are available in Barsanti et al. (Barsanti et al., 2010) .
Second survey and assessment of illustrative interventions
Coordinators of the five interventions, collected in each participating region in the previous phase, were contacted to collect detailed information on each intervention. To assess each intervention, an evaluation framework was developed, from existing frameworks(Centers for Disease Control, 2001) , and adapted to health inequalities interventions, using a modified nominal group meeting, as described in Daponte et al. (Daponte et al., 2014) . The questionnaire was available in English, Croatian, French, German, Portuguese and Spanish and implemented on the LimeSurvey system. An evaluation template was designed, based on the evaluation framework and results of the nominal group. It included the following evaluation criteria: (i) relevance (the aims of the intervention correspond to well-identified needs of the target population), (ii) appropriateness (the activities correspond to the aims and are evidence-based), (iii) applicability (all material, human and financial resources are planned, barriers are identified and addressed), (iv) innovation (the intervention involves other sectors than health, are multidisciplinary, involve a creative element and empower the target group), (v) quality assurance (the intervention a system to guarantee and monitor quality), (vi) adequacy of resources (the actual resources are available and in agreement with the plans), (vii) effectiveness in process (the intervention has been evaluated; the evaluation is documented and based on process indicators), (viii) effectiveness in results (the final results show an significant reduction in health inequalities) and (ix) mainstreaming (the intervention is transferable, and include dissemination process to decision makers) (Daponte et al., 2014) . Each intervention was independently evaluated by two evaluators, who scored each criterion from 1 (not respected) to 5 (adequately respected). All interventions were further characterized by their level of intervention ( primary health services, other health services, neighbourhoods, municipalities, provinces or regions or other), targeted determinants and disease, target population, sector and disciplines involved, mode of action and geographical level. The final list of identified intervention and full details are available in Daponte et al. (Daponte et al., 2014) . Finally, we underscored 'illustrative interventions', in that they could illustrate what could be considered good practices for a majority of the above-mentioned nine evaluation criteria.
RESULTS
Literature review
Overall, 108 articles were included in the review, including 98 original evaluations of interventions and 10 literature reviews; 80% of interventions were from North-America. Three main action pathways to reduce health inequalities were identified (Figure 1 ): providing health promotion in the community, improving financial access to health care and modifying health care provision. Ninety-eight interventions were included. Numerous primary care interventions have been identified; despite important heterogeneity in both intervention designs and evaluation protocols, some studies have shown promising results, especially on health measures of the deprived. Most interventions reported in the literature were part of a research focusing on the group targeted by the intervention. The evaluation of the impact on health or determinants was usually only provided for that group. Consequently, reports seldom provided comparative results, making it difficult to judge the actual impact on health inequalities.
Health promotion interventions included disease screening or secondary prevention and promotion of favourable health behaviour (nutrition, exercise, not smoking, etc.) through knowledge transfer or behaviour modification. Most knowledge transfer interventions focused on ethnic minorities: African-Americans, Asians and Hispanics in the USA, Moroccans in the Netherlands and Rom gypsies in Hungary. Culturally adapted interventions used face-to-face information sessions or documents, provided by either peer educators trained on a specific topic, or bilingual professionals. Participants to behaviourmodification interventions were mostly recruited in poor ethnic minorities, in community locations such as churches, community centres or social services. Targeted health issues included HIV and diabetes or overweight, and interventions used behavioural theories such as social learning theory, the health belief model or provided support (social support, regular contact) to change behaviour.
Interventions on financial access to health care included improvements of insurance coverage and free care. Insurance coverage extensions were all applied to low-income groups, usually financed on public funds. They were evaluated by observational studies and did not provide acceptable evidence on the impact on health inequalities. Interventions providing free access to care were usually targeted at health conditions such as cancer (access to free screening, reducing smoking prevalence in low-income groups), or providing free dental care. Health care provision modifications not specifically designed to reduce health inequalities but that nevertheless had an impact on inequalities were disease management, managed-care and pay for performance programmes. All were financed by health insurances, either private or public. For instance, disease management programmes documented a decrease in disparities in quality of life and symptoms of heart failure patients (Walker, 2004) or an increase in adequate testing rates in patients with diabetes (Coberley, 2007) , differences that were not observed in non-deprived groups.
Some managed care programmes had either no effect or were responsible for a cream-skimming effect, i.e. an exclusion of low-income African-American children. The Quality Outcome Framework, a pay-for-performance initiative for UK general practitioners, although effective in improving absolute quality, failed to reduce quality inequalities in diabetes management. Interventions specifically designed to reduce inequalities often provided new services such as reinforced health care for children or systematic screening of health issues associated with low social groups in deprived areas. Their impact on health inequalities, however, was not documented. Some interventions either promoted teamwork to respond to a particular need in elderly minorities or by setting-up a team.
First survey of European regions and identification of interventions
The first survey collected 47 questionnaires from 21 European countries. Participating countries were as follows: Austria, Belgium, Croatia, the Czech Republic, Denmark, England, Finland, France, Hungary, Italy, Latvia, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovenia, Spain, Sweden and the UK.
At the national level, 33% of participating countries confirmed that a specific national strategy for the reduction of health inequalities was implemented, and 46% confirmed that the national health strategy included health inequalities issues; 3% of participating countries declared they did not have any knowledge of a national strategy to reduce health inequalities. Only Finland and the UK reported coordinated strategies to reduce health inequalities. France reported a health inequalities strategy in regions, but was still missing an evaluation system. Germany and Portugal reported monitoring and evaluation systems on health inequalities. At the regional level, 25% of regions indicated to have a specific regional strategy to reduce health inequalities, and 67% that the regional health strategy included health inequalities issues; 7% did not have any knowledge of any regional strategy to reduce health inequalities. Priorities often were expressed as political good will and not always explicitly translated into specific programmes or interventions.
Education was the most frequently identified health determinant to contribute to reduce health inequalities. The most often cited priorities were: primary care and social services; hospital, specialized services or community services; education. Among actions included in regional strategies, those identified as being the most effective were: prevention and health promotion (99%), organization of care (82%), funding (71%) and access to care (67%). Health communication was not identified as an important action to reduce health inequalities. The survey also identified the multidisciplinary character of regional strategies, with a strong partnership developed mainly with social and voluntary services as well as education and environment disciplines. CEOs from 40% regions declared that a regional system to measure health inequalities was integrated in the general health measurement system; 33% reported that they did not have any health measurement system. Fifty per cent regions reported to have an evaluation system, and 35% that they did not have any. We also documented a limited level of integration or coordination between national and regional levels.
The questionnaires reported on 90 illustrative interventions. About 60% of all interventions were individuallevel health promotion interventions, either general (Figure 2 ) or targeted at specific conditions (Figure 3 ), health determinants (Figure 4 ) or groups ( Figure 5 ). Another important group implied a partial reorganization of the health system, or a new way to provide care or collaborate between health professionals (Figure 6 ). Most frequent targets were chronic diseases, including cancer, addictions and minority groups; other targeted groups were persons with disabilities, children, detainees and migrants. Very few interventions, such as general education, community development or mediation, were non-specific to health. We identified the involvement of cultural and linguistic mediators as key facilitating factors. The involvement of primary care physicians and of sectors other than health care was also rarely identified.
Second survey and assessment of illustrative interventions
Of the 90 interventions identified in the first survey and contacted for the second survey, 46 responded to the second questionnaire. These interventions identified and evaluated in the second survey were from 11 European countries: Belgium, Croatia, France, Germany, Hungary, Italy, the Netherlands, Portugal, Spain, Sweden, and the UK. Many collected interventions were addressed to populations of both genders and at no specific age group (41%). For those interventions targeted at a specific age population, the elderly (34%) and adults (30%) were more frequently targeted than young adults, children and pregnant women. Although most interventions addressed a population with no specific health conditions, many targeted people with chronic and mental illnesses.
Few of the interventions identified in the second survey intended to reduce the inequality gap by influencing structural socioeconomic factors such as housing, employment or socioeconomic status of the target population, in coherence with policies described by the first survey, which were more focused on health. Most interventions had an impact on health status, lifestyles or access to health care services. Impact on health inequalities were not reported or assessed. Primary health care services represented the context in which most interventions were developed (74%), followed by other health care services (39%), municipalities, neighbourhoods and regions.
Most identified interventions involved the population in planning, implementation and evaluation. Various local organizations or associations, neighbourhoods, migrants, families, religious or cultural centres, etc. had been involved in the process of planning and implementing actions. Identified facilitating factors were the involvement of all sectors ( private, institutions or organizations and professionals), and media coverage. Main reported barriers were the lack of economical, human, technological, institutional or professional resources, and participants' reluctance.
The second survey also identified positive unexpected effects during implementation of the interventions, such as improved cooperation between institutions and services. It confirmed the multidisciplinary of the most illustrative interventions, including primary health care physicians, nutritionists, dentists, infectious disease specialists, oncologists, gerontologists, epidemiologists, psychologists, nurses, etc. Many identified interventions (47%) had also an impact on empowerment of the population targeted by the intervention. Finally, most interventions were local, and lacked an indication on how to scale up these local experiences to reach all concerned populations at the regional and national levels.
DISCUSSION
In this three-phase European project, we focused on interventions meant to reduce inequalities through primary health care in regions. The basic assumption was indeed that prevention and health promotion can be implemented at the regional level through primary health care programmes (Furler and Harris, 2003; Starfield et al., 2005; Iqbal and Chambers, 2009) . Core values of primary health care, as defined notably by the World Health Organization (World Health Organization, 2008) , include equal access to care adapted to needs, and thus explicitly the objective of reducing health inequalities (Browne et al., 2012) . It also includes preventive and health promotion interventions carried by other professionals and sectors than health. In our first survey, we have documented this increased awareness of inequalities, and the focus on this necessity of decreasing health inequalities in national, regional or local health policies. To achieve this objective, most European countries have developed universal access to care to respond to basic population needs (Mackenbach, 2012) . The effect of establishment of a universal access to care, however, on health inequalities still needs to be demonstrated. The French case actually confirms that a universal access to health care can coexist with a high level of health inequalities (Moatti, 2013) .
There were several limits in our approaches. Most publications on interventions and the first questionnaire were not detailed enough to assess whether policies and interventions were based on any specific theoretical framework. Neither published reports nor first questionnaires could provide enough details on how to replicate interventions. Also, the second survey was designed only to assess general methodological dimensions on the way interventions were developed and evaluated, and on their possible documented impact. These approaches did not allow us to specify how interventions were positioned on Mackenbach's action spectrum (Mackenbach et al., 2003) . The response rate to both surveys was limited; however, the aim of the surveys was to identify tracks to target new initiatives and research for decreasing health inequalities and not to estimate any frequencies. Given these difficulties, it is difficult to generalize the results, but the results provide useful orientations on what are the relevant dimensions that seem to characterize the most promising interventions.
Most surveyed regions indicated as priorities the development of health promotion programmes and interventions for disadvantaged groups. Another major issue identified by AIR was that most interventions were local, and lacked a clear indication on how to scale up these local experiences to reach all concerned populations at the regional and national levels. Furthermore, structural socioeconomic difficulties, such as housing, employment or revenue (Moatti, 2013; Ferraro and Hanauer, 2014) , were rarely considered in policies focusing specifically on health inequalities interventions.
Comparing the results of the first survey and the literature review revealed a contrast between the raising interest for health inequalities in Europe and the scarcity of publications coming from our region. Another disappointing result from the literature review was that, although primary care providers should be key actors of programmes dealing with health inequalities (Furler and Harris, 2003; Iqbal and Chambers, 2009 ), very few published experiences dealt with the role, geographical distribution and impact of health care providers in primary care on health inequalities.
Furthermore, policies and interventions were seldom submitted to formal evaluations. Indeed, very few identified interventions included monitoring and evaluation processes based on sound methodological principles. As reflected by the lack of published results, this weakness also concerned dissemination of results. When an evaluation was reported as existing or being planned, it was usually not based on formalized methods, and most often solely focusing on processes and rarely on the impact of the intervention. Finally, although differences in how genders are treated are key determinants of health inequalities (Borrell et al., 2014) , it was rarely considered in identified interventions.
Based on our formal evaluation of interventions, we confirmed the need for health promotion interventions focusing on health inequalities to involve the targeted community so that interventions are culturally adapted and mediated by people coming from the community (Liu et al., 2012) . Strategies that did not seem to have any impact on health inequalities were disease management (Comino et al., 2012) or managed care programmes (Retchin, 2008) . Financial interventions to facilitate access to health care had no impact on risk factors; they documented reductions of inequalities in access, but the quality of care was sometimes not as good for targeted populations than for the general population.
Our in-depth analysis of identified interventions documented that multidisciplinary and multisectorial collaborations were key factors of success. Innovative interventions were notably those developed and implemented, from the beginning, by actors from various organizations, sectors and disciplines who were previously not used to work together. Major facilitative factors were indeed the implication of the education, socioeconomic and research sectors. Interventions were also more likely to be implemented and effective when political and institutional supports were strong.
There is a need to identify how to deal with major barriers, such as institutional and professional reluctance, and failure to consider cultural and socioeconomical characteristics of the target population. Further research, based on qualitative or mixed methods (Teddlie and Tashakkori, 2009) , should focus on innovative interventions where these barriers were adequately addressed. There is a clear need for addressing these and other evaluative issues within a dissemination and implementation research framework (Brownson et al., 2009; Browson et al., 2012; Chelimsky, 2014) . Only such research will facilitate the construction of a database of well-documented interventions and evaluations. Nevertheless, the issue of scarce human, technical and economic resources, in the general current context where the general economic crisis impacts all health care systems, is particularly worrisome.
APPENDIX 1
The AIR Research Group is constituted of the following.
